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(57) Abstract: A passivated 
coating including a nitriding 
modified layer wherein no 
chromium nitride (CrN) is 
contained is formed on a surface 
of austenite stainless steel. The 
passivated coating constituted 
of chromium oxide acts as a 
protective film against lead-free 
solder. As a result, the surface of 
stainless steel even when brought 
into contact with a lead-free 
solder bath becomes resistant to 
corrosion, thereby exhibiting a 
strikingly enhanced anticorrosion, 
and also has abrasion resistance. 
With respect to a SUS3 1 6 stainless 
steel having a passivated coating 
provided on its outermost surface, 
as shown by line Le in Fig. 4, 
the time up to corrosion start is 
prolonged (about 500 hr), and the 
depth of corrosion becomes less 
than the conventional (about 20 to 
25 fl m). Thus, it is foreseen that 
the durable years can be improved 
to those of the same level as 
exhibited in the use of lead solder, 
so that a highly anticorrosive 
stainless steel can be obtained. 



wo 2005/093115 Ai i inn iiiii ii inn mi mi urn mi i ii ill urn inn mi urn mil mi mill in iiii iiii 



3501300 «fS»»lUmi£ai , & 2 TB 3f 1 **3C# 
t^A7X^I-yXf A^l Saitama (JP). JS3t 
(KEZUKA, Kozo) [JP/JP]; 1=3501300 ±S ^ !^ $e ill rfi j£ 

1p2t@ 3ti**asa>A7i7i-5/xf 

Art Saitama (JP). flEA IEjt (UJIMA, Masaki) [JP/JP]; 
=r3501300»=EIIRttlljTfij£JH 1 &2TB 3f1 -^^iC 
#tH7l7I-vXfArt Saitama (JP). ^BB « 
— (YOSHIDA, Shunichi) [JP/JP]; t 3501300 ifliS 
LUffij£$I£2T@ 3# 1 ^i^tt^A^X^X- 
yXf Art Saitama (JP). 

(74) ftIA: LilP , ^(YAMAGUCHI, Kunioet al.); 

T1010047 msc^TCBBizrtWBB i t@ i 5f2^ 

*F0j If )\s 5 |ig Tokyo (JP). 

(81) ft£Hf*S0)ft^Ry, *T(D««(DBIrt«B3W 

Plt^j: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 



NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) }|ffiIf«*(D«:^Ry, ^TCDa^CDjAUKfill 
3&*rT1IBJ: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /< (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

— mmm^m^m 



2X^- K&tfteOlifcaSfcoi^Tte, fcm 



pp 



**t*ftto-6*-eo!>B»nii36«a<3a:y (sooatPaisut) , Lfrt«:&£;h<£;££it£*=fcyi;m<&&a>-c? (20- 



WO 2005/093115 



1 



PCT/JP2005/005538 



m m • 

[0001] z.(omm nmm^td^coxo^mm^mRx^mm^Kummmu^m-t 

[0002] PL<te, tf-— ^^Th^^V';***©^©^ Ift^IIIrlitS^iit 

[0003] yyyhS«*t^#ss©t^^ n B p (ic^xA ^^vu-ftif) &mmir 

[0004] in i {*r<D i m*£ /utiHnmuiotD— m&7jki-m&mx&% 0 z.<d i m^tetf 

[0006] teA/fc}§fi$4# 30«H^^-r«Ayf£|^# 31^ r<D^fdWf31<D*i f*|^<9 
[0007] te^c^«3lftta»fW^ ^ 

<D±MY%n\mx-foox, uA,t€.ms2^\z.m^tMmx\ m^^m^rnxx \ 



WO 2005/093115 



2 



PCT/JP2005/005538 



[0008] y?b34, 34<D_hBJ3/X/V36 ) 36bt££ti, ^<D/X/V36, 36te$£i£^</Vhl4(D 

A—¥38ic£<>xfe/vtim32(Dn^ i wm£frix\s^ 0 

[0009] 02te, |E| 1 fcl^i-^A/^^f 30^IJB^^^fcg|-efeoT, $tft<D|H£^ 

i-^h34<D— iQma*feA;f£m32<Dmnmw^4omwLtfhtix\ ^ 0 

«#g&40}«— ?42b^ ^.(D^e— $42\Z.Wfe-tSthtz.i/^~7YmWW)44b, *t<D% 

i$mzmffi&ntdsMUMW7^46bxMj&£fL% 0 
[ooio] ^e— $44Jtm&&^:^bx\ mmm.wy^4&mmm^x\^t€.m32^n\h\n 
\z.^mmy^x, ^h34, 34co\H^-^mmn^^ 0 ^.(D^mmm^x^xn 

^^32^7X^36, 36^^ffft^L-C7°y^h^«16^^fc«9, m^n&l8lCft1r 
[0011] Bl3«Sm^:t— ^38(Dirffi«3tOf?!j^-t-o iOgft^t— ^38«, -^(D^ 

fitd^(DX\ mu^72<Dmmi^—^^4h^'T^u^m74^hiz.^m^thx 

m^tifc-h(DXh^o 

[0012] m2K^ir£?fj;teA;tcmMW30&i}~r%^ HU-^i-^n— g SjteA/fctt 

tt^miO^fflb-C, — ^fi^J^Sn-Ag-Cu^oroVy— ttA/f£^\ Sn-Ag-Zn^ 

orp^y-^fc(« 0 v ttAyfc)^A?b, mm^tiU^tm32^m\^x^ -^v^hm 
x smfe/vtmtfmmio&mrfiir&iftw. m\^n^tm32bm.mmm-ir^n^ti 
[0013] ±^fz.mmM$tmxfoz>, it/wtmrnu ^h34, ^h34^^$^y 

xVp-36, mM^,t— ^38, ^«#:7^46&tm##(^— ^-r:7h)44, £tb 

^^^h34^1^{t^^cS^t^K35^^{ifBl^SUS304^if(Z)^-— ^^-Th^ 

m^^tix\^ 0 



WO 2005/093115 



3 



PCT/JP2005/005538 



[0014] ^ftb(D*T>'uxmttteffitihfeA,tdm32bmzm&-fz>^tt w&) "c*>«^, 

O 

[0015] z.<Dx^uxmfeMMm@imirz>b^ Mm^t^tmM^x^^^^m^A, 

o 

[0016] S\JS304^T^U^m^M^; m4\KW^aX^ir^Kl00^m (100 

h) mt^xm^m^ , 4oommxmik^titc^^m±ir^tm^ m^-kmrn 
, mftfe&&b&3£ivfco Lfc^ottffl#i^ N toMtiAsi£&mmvfckg<D 

Wtft<Dl~£Xi&T^X^yZ-bt)m^f'o 

[0017] z<Dm&nk,i£\zj:z&£&m mm-k m-k) mm) tvxu, wnxmi mm2 

002-1851 18^#J lC^£fri%£yfj:&m&)>b>mi^X^ n^mWSl^if^y^- 

my<DM&&fimbtiz>fat*?fahmfflx$>z> 0 

[0018] ^X\ i&T(D&yt£^m£3%7tbtlZ>o 

(1) SUS304^^^1/^IB<Dft^«9^, m^—^T^hWi^T^^Xh^S 

US 3 1 6^k^> UXfH&fem irZ> 0 

(2) SUS304^^W^(D>ftt)«9 KM&mz&friZr??>'W&tizmirZ> 0 

f^,^>u^mir^b{mvx^m^xm2mm2oo2-ii357o^jkmi 

(3) M&mk&M&MVfzs\JS304te¥&&mir?> o 

[0019] b^X\ _hj£Lfcft#^ (1) SUS304^^^^iBJ;«9t»^tt^ffitl,fcS 

us3i6^^^w^ipi^ffit-^«-e$) ; 5d^s'S^$^^fes*-e(7)H#rHi^su 

[0020] u5>u 4ooB#F^@s*'e^#)i-^i:. ^(Dm^mmmti, soommu 



WO 2005/093115 4 PCT/JP2005/005538 

[0021] ftwm (2) rttfcw^tti^tb^^^ttsrftffl-rsfe^-cabSo 

[0022] L£>u ^^Wf*M^u^J;5^ffiffi-efc^fc^. #S#^^<, ^ti^fc&MpW 

[0023] ft#0g (3) te, UE^^^^iHW^^^^b^a^rifeL-C^ffli-^^^-Cfc^ 

0 ^(DmQ^ikttkm&Mi-b, m^xm&com^^wm^'T>'^m(Dmm^M 
&mi.fcb^<Dmmwm$imx&Z) 0 

[0024] ^(Dj;5^K^S^^S^Jgi-^^^J;o-C, iftfM^OT^ffM^STctf), 

^mm^^-ox-L^o 

[0025] ^CDfctf), K^S^Ma^ifeb^cSUS316^^^1/^IB^, El4[i:^Ld(Z)J:5^ 

(lime) xm^m^ti^ir^ ^x&&$>z>o 
[0026] m.Bi^cK^irx^\^^>'U^5oommn&xm5o^m(Dm^xm^k 

[0027] t£$o s ^icmyM^^kfamb^ M^TX\ ^hit^^mUMMT (500—5 

50°C) tifeV vC, itKlftSV ^JSBtPfH (40— 50B#r^) ^^Xn^fl^it^M 



WO 2005/093115 



5 



PCT/JP2005/005538 



[0028] ^~X\ ^CD^mfe^<D£yf£l£M<Dmm&M^fdb<D~e&<>X, SUS316^£f(D 



[0033] 



Wot, *:<D&mz.m4\$ScWM$r£W 



[0029] ^(DUM^Mfc-r^t'tb . M^o$5Hi^fBttbf^(D^K^#§^— 



[0031] ££>^ ft5j<(^tBffll3^fB«bfc'^0^t^§ g tt«Ayfc#i«g«, 



Itf Steffi £ 



[0032] £.©3BW-cra, ^g*^MXf»g4^-efe§»pH*Ay/c (*#p*n&ri^^) icnc 



!*2 



3 G ^F: 



WO 2005/093115 



6 



PCT/JP2005/005538 



[0034] M&ife/vfcbVXit^ ±^fc£5Km^n&&mmir%b%\Z.®im£frh%Sn-Ag, 

-Cu^ (D^y]} — teAyf- ^\ Sn-Ag-Zn^ CD§&7V — «A/fd^^^ $^§ o 
[0035] 500B#^@S(D^#B#^-efS^^^§^ N ft^cD$l£te20-30 

o 

[0036] Lfc^ot^txTy^iOTts^iicio-c, m-km^mthtifeAsf^M 

[0037] ^D^K-ete, -^(D^ffi^^t:3feM^^»]ISW^?f^$^^— ^r^Y 

[0038] *fc. '(D^p^-t?}»— ^^Y^^^m^^mt^m^m-r^tx, 
M^ffl ttfx^&o 

[0040] «(D^M3J;^{£fiT-£\ u^t^Jc^^vMJt 

[0041] £fc, ^^^0^«^(D^B^^b3fe«iBt^«]IIM^?f^$^^---^^--rh 
[0042] [01] g »«^#tt^«^E5fBia-efc5o 

[02] «Ay^^«(D#jBii|-efe§ 0 



WO 2005/093115 



7 



PCT/JP2005/005538 



[0043] ffib^X^<D$&WK%tt—. 



[0044] 



[0045] 



[0046] 



[0047] ^V>T, 



WO 2005/093115 



8 



PCT/JP2005/005538 




mm i 



[0048] t&m-blsX, SUS316(D^-— 



[0049] 



[0051] 



[0052] 



[0053] 



[0054] 



[0055] 



[0050] mMmixfefamn&bi,x42o°C(Di&n&i&&Mmv, r^^^rifx (nh3) 



fc 0 ^(Dmt^Wm52^viJ^CrRXl^m^^tl^fimW^miCh^fc^^ Cr 



ft: 



54(Dif:^}ilO" 8 c 



^15/im(0. 015mm) @^-e{i^f^800f>^7— ^S(Hv)^^^f Co 
tf s>#— ^JlS^^^^aLfc^(DfV^— ^J!S (1 100— 1200Hv) 

^X\ ^(Dj;5*it^Wi«^(500-550 o C)^fflUT, itt£KhKB#5g (40 



[0056] o^<9, iO«t5J&i^ja 



WO 2005/093115 



9 



PCT/JP2005/005538 



[0057] ^h/tt, S &^A^~J¥mz£Wk^M&&<DW£Z?vJ&1kQ$ (CrN, Cr N 

2 

[0058] >!HMM^380— 430 < C#3£(D{£?a^-Cf* N Cr NCO g ftrc^/i^— #$CrN<D^- 

2 

2 

[0059] ^O^, ^ftia^'eiiCr N^(5g.#$tL-CCrN^Wmb^<V^ffi^o-CV^ 

2 

@^#:^UT#^t-^^tiACr^J;oT^t;^i3^(D^lljBS^54^^ 
[0060] 430°C#J£, o^<9430°C*#|-e^, Cr NOD g S^/]^— ^CrNcE^^^S 

2 

«t5i ^Cr NCD g S^/l^s— (D^^^^fj,<^(D^^$^ 

2 

420 < C-C«^r(Dg|#^J:J9^ 0 t(9-t-^(Di:^$^o J tL-C430 < C&jlI;t5i&& 
^-CfiCrNcD g ft^/V=¥— ^Cr Ni^riK^fc^ CrN;W MLT, 

2 

[0061] UfctfSo-GbPfS&i&SfS, 380°C— 430°C^)W*b<, #t£420 < Ctt3£3&5flte#f£L 
KCr NCO g fta^/l^Sf— <£*9CrN<D g fta^/V^f— (D^^^cd^^^ 

2 

[0062] ^aU#^{*15— 25B#^^)W*b<, #^2ONFffi#5ffi^^0^bV\ 15B#^^ 

[0063] _L3£UU;5^ ?vj*Crtm^yKMK&&mk&^M52i>m^ttib. *it 

[oo64] a^fc. ^<D*i^©^ii^raf*fji^5oo^re-e*>«9. ^i^n^ti^ 



WO 2005/093115 



10 



PCT/JP2005/005538 



[0065] 



[0071] 



U 2 



[0066] nntvx, sus304<D^-— xT^hZkxTi/i'xfR&tizmirZo mmmitm 

[0067] mMM2xnmmn&ti,x42o°c<Di&n&^mmu ry^7^(NH3) 

^mM.rpX\ 20R#Ffl;WTSUS304£^fbM3SLfco 

[0068] x^ux&50<D&mzlttfcffi^^k&WH52& 



[0069] llifefm^il^ ^t2ACr^H?g^«8is:*>s^keSc®S52<?5^qt-c, 



^38, tt^^3S#p(f 30&ttt:©r±A//i 



•So 

[0070] bfc^oT5iA/f£|g32^^Mi-§fPtt-^b-CSUS304(D^— 



«SUS316^^^W^IB J ^SUS304^^^^ipi ; Sr^!j^bfc^, ^<Dfife<D^- 



WO 2005/093115 



11 



PCT/JP2005/005538 



[0072] ^(Dmm^ib^r—^'T-r^h^'T^u^m^ M^fe/vfcKlgmmflkir&feA; 



WO 2005/093115 



12 



PCT/JP2005/005538 



m^mm 



en 



[2] 



[3] 



[4] 



[5] 



[6] 



[7] 



[8] 



[9] 



PJtn 



ft. 



^^^#tt^i-^f»^o mm 1 1 aft©*-—. 

SUS31 6^^W^f ~I$LtJ?SUS 304^^^^iB-efc§ 

±IE^P^?aSf*. 380— 430°C, #^420°C-efe^ 



^b^mbir^mM(Dmmimm(D^—^^4b^^>^m(Dm^m 0 



b-vit/utmmmm^ti. 



ffiizmk&wmb^'. 



t^mwib^mM(Dmmsmm(Du?ut6m 



[10] 



WO 2005/093115 



13 



PCT/JP2005/005538 



[ill 



[12] 



[13] 



[14] 



[15] 



WO 2005/093115 PCT/JP2005/005538 

14 

[2005^8^159 (15. 08. 2005) : ttJS^IUCD 

m>k(Dmm 1 , 8 , n &t>* i 3 etiE^ttfc ; tBissiuoft^^is 

14(1©!) Tlfbtitc ; ftil^lt*0$Elffl(i^M^ U (21)] 



1. (MjE^) ^i!fe^SR^M4^^it:SS^b5S^D B p^M^tLS^--^^ 

io 

6. _LfBftl!f&S.Jtte:, 380~430°C, #^420°CT^6 



WO 2005/093115 



PCT/JP2005/005538 



15 



9. jniste/^a^ foizmmtsti, \%Ajf€.m^KWtn^n%;^M^$'?hu, 



11. (*iIEf|) ±jB^b^JfjS©ff^«, 5~15/im^ifc£ 

13. miEm 

14. (8UI&) 



1/3 

WO 2005/093115 PCT/JP2005/005538 





WO 2005/093115 



2/3 



PCT/JP2005/005538 



[04] 




WO 2005/093115 



3/3 



PCT/JP2005/005538 



[05] 



I_m(sus304) Ln(sus316) 



Im ; 

K 
I 

-R 



1400 



1200 



1000 



800 



600 



400 



200 



0 




0.010 0.020 0.030 0.040 0.050 0.060 
0.015 0.025 0.035 0.045 0.055 

iS^e>(Dffii(mm) 




«] 



10 8 cm 



5~15 m 



(Cr, N) 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C23C8/28, B23K3/06, C21D1/06, H05K3/34 



International application No. 

PCT/JP2 0 05/0 0553 8 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C23C8/28, B23K3/06, C21D1/06, H05K3/34 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2005 

Kokai Jitsuyo Shinan Kbho 1971-2005 Toroku Jitsuyo Shinan Kbho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



A 



JP 6-256927 A (Daido Hoxan Inc.), 
13 September, 1994 (13.09.94), 
Par. Nos. [0007] to [0018] 

& US 5403409 A & EP 618304 Al 

JP 2004-9127 A (Senju Metal Industry Co., 
Ltd. ) , 

15 January, 2 004 (15.01.04), 
Full text 

& US 2004-211816 Al 

JP 2004-52075 A (Kabushiki Kaisha Kanakku) , 
19 February, 2004 (19.02.04), 
(Family: none) 



1-7 
8-15 



8-15 



1-15 



x I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: "X" 

'A" document defining the general state of the art which is not considered 
to be of particular relevance 

'E" earlier application or patent but published on or after the international "X" 
filing date 

'L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "y" 
special reason (as specified) 

e O" document referring to an oral disclosure, use, exhibition or other means 

T" document published prior to the international filing date but later than 

the priority date claimed "&' 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
08 June, 2005 (08.06.05) 


Date of mailing of the international search report 
21 June, 2005 (21.06.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 0553 8 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 11-90617 A (Wakamatsu Netsuren Kabushiki 
Kaisha) , 

06 April, 1999 (06.04.99), 
(Family: none) 


1-15 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



PCT/J P 2 O O 5/0 0 5 5 3 8 



a. ?%w<Dmirz>ftm<Dfrm mmm^m (ipc) ) 

IntCl. 7 C23C8/28, B23K3/06, C21D1/06, H05K3/34 



i^n^m^mmm- mmm^m (ipc) ) 

IntCl. 7 C23C8/28, B23K3/06, C21D1/06, H05K3/34 



1922—199 6^ 

1971 — 200 5^ 
1996 — 200 

1 994 — 200 5^ 



: x*mm btn^-r^^^^ (t*— pae^ffl ltubw) 









X 
Y 


JP 6-256927 A C*:|rJH:< & A/fe5fcj£;^$fc) 1994.09.13, 

[0 0 0 7] - [0018] 
& US 5403409 A 
& EP 618304 Al 


1-7 
8-15 


Y 


JP 2004-9127 A (fft^Hif^tt) 2004. 01. 15, 
& US 2004-211816 Al 


8-15 



huh at© 



08. 06. 2005 



ssm^ss 21. 6. 2005 



(I SA/J P) 
100-8915 



3^- 



SIS** 03-3581 — 1101 



4E 



3 0 3 2 



3 4 2 5 





Hl^tMi#^- P C T/ JP2005/005538 


c . 








j}T=?v — * 






A 


JP 2004-52075 A (M^^±^> Ty?) 2004. 02. 19 


1-15 


A 


JP 11-90617 A (^^^M^^#%fc) 1999. 04. 06 , 

p 


1-15 



